(26/27) of all childhood-onset cancer survivors and 68.0% (17/25) of all AYA-onset cancer survivors who received chemotherapy listed these problems as a current concern.
| INTRODUC TI ON
Total-body irradiation, irradiation of the gonads, and chemotherapy regimens containing high doses of alkylators can place adolescent and young adult (AYA) patients with cancer at risk of subfertility after the successful completion of cancer treatment. Multiple studies have shown that cancer survivors have decreased measures of ovarian reserve compared with unexposed women of similar age. 1 Depletion of the follicular pool may manifest clinically as menstrual cycle irregularity, subfertility, and primary ovarian insufficiency.
Even among those who resume regular menses after treatment, the risks of infertility and primary ovarian insufficiency are increased. 2, 3 Accelerated reproductive aging in cancer survivors of mid-reproductive age parallels observations during natural reproductive aging in women of late-reproductive age. 4 We carried out a large-scale national survey of AYA cancer survivors that included investigation of reproductive issues to reveal the current problems and needs of these survivors in Japan. This report, which analyzes the reproductive function and fertility of AYAs gained through this national survey, is the first in Japan to reveal the frequency of problems related to the reproductive function of AYA cancer survivors with childhood and AYA onset of cancer and its relationship with chemotherapy.
| MATERIAL S AND ME THODS

| Definitions
We defined "child(ren)" as individual(s) of ≤15 years of age, "adolescents and young adults (AYAs)" as individuals of 16-39 years of age, "survivors" as individuals who had completed their cancer therapy at least 12 months previously, and "healthy AYAs" as AYAs who never been diagnosed as having cancer.
| Surveys
We distributed questionnaires in this national survey to AYA cancer survivors via their doctors and a patient advocacy group from June 2016 to November 2016. The selection of survivors was made with the help of staff cooperating with the survey researchers in facilities participating in this study, the secretariats of most of the cancer-related associations and societies in Japan, and the community through cancer clinics and patient organizations.
Two hundred healthy AYAs registered with a research company were also recruited to answer a web-based questionnaire. The healthy AYAs were divided into four age-groups with 50 people (25 men and 25 women) in each age-group (Table 1 ).
| Questionnaire
The questionnaire included questions on the topics of disease, influ- 
| Statistical analysis
In this study, only responders who completed the questions related to reproductive function in the questionnaire were analyzed. A Student's t test and Pearson's chi-square test were used for comparisons of age of the responders and responses related to the problems of cancer survivors and healthy AYAs, respectively. Differences were considered significant when P < 0.01.
| Human/Animal rights
This article does not contain any studies with human and animal subjects performed by any of the authors.
| Approval by Ethics Committee
This study was approved by the ethics review board of Gifu University Hospital (approval no. 28-126). The work was conducted as a joint study by a working group tasked with the "Study on the ideal way of comprehensive care for adolescents and young adults (AYA) with cancer" (Principal Investigator: Keizo Horibe).
Conclusions: A considerable number of both childhood-onset and AYA-onset cancer survivors, and especially those who had undergone chemotherapy, reported reproductive dysfunction as a delayed complication. It is vitally important to establish a supportive care system both for the patients whose fertility was abolished after the completion of cancer treatment and prophylactically for patients before they begin treatment. F I G U R E 1 Outline of the questionnaire contents. The specific questions and answers related to reproductive function are shown in the gray-colored box
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| RE SULTS
We distributed 752 copies of the survivor survey form, and 261 forms (34.7%) were collected from the respondents. Among them, 112 people completed the questions on reproductive function. (Table 2 ). Reproductive concerns were significantly higher in the female survivors than in the healthy AYAs (Table 3 ).
| Demographic information of the participants
| Reproductive problems of AYA cancer survivors as a current concern
| Chemotherapy experience in the cancer survivors with reproductive problems
Of (Table 4) . Higuchi, C. Shimizu, M. Ozawa, A. Ohara, R. Tatara, T. Nakamura,K.
| D ISCUSS I ON
Horibe, & N. Suzuki, unpublished data). It is vitally important to establish a supportive care system both for the patients whose 
TA B L E 4
Reproduction and fertility problems of AYA cancer survivors who had received chemotherapy fertility was abolished after the completion of cancer treatment and prophylactically for patients before they begin treatment. Because this study analyzed only questions related to the preservation of reproductive function from a very wide range of questions posed to the AYA cancer survivors, further information on the reproductive function of these survivors and their actual status regarding fertility preservation could not be examined in great detail. As a next step, we would like to focus on the points that could not be clearly elucidated in the present study through specialized research on fertility and reproductive function.
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